Abstract Neurobiological approach helps to resolve the mind-body dualism and develop new assessment and treatment approaches in psychiatry. However, it could be a problem to place too much emphasis on certain aspects of neurobiology, specifically structural neuroanatomy, because of the complexity or comorbidity of neuropsychiatric disorders. Developmental Coordination Disorder (DCD), for instance, is generally related to problems in motor skills and this movement disability is often related to perception. One account, two visual systems theory, relied on functional distinction in brain; ventral stream is responsible for visual recognition, and dorsal stream is responsible for the guidance of actions. However, Studies are now showing that shape perception is relevant to visually guided action, such as reaching-to-grasp an object. In this article, I reviewed fundamental findings of two-visual system theory and suggested problems of visually guided action to consider what shape perception implies for the two visual systems. Questions raised highlight possible limitations of adopting a structural neuroanatomical approach to account for perception and action effects, and by extent related psychiatric conditions such as DCD. In conclusion, neurobiological approach converging to neuropsychiatry, while useful, would be limited if it focuses too much on anatomical distinction.
Introduction
Psychiatry has been continuously developing and adopted a neurobiological approach. Although both psychiatry and neurology rest on a foundation of clinical neuroscience, these two areas are subsequently separated and are typically practiced differently.
Whereas neurology has traditionally focused on anatomical distinction of brain, psychiatry has focused on mental problems which rested on a foundation of mind-body dualism. Nevertheless, neuropsychiatry, a branch of treatment that deals with mental disorders attributable to diseases of the nervous system, has grown to understand a causality of brain to mind.
Thus, neuropsychiatry has become a special subdivision of psychiatry and it is also related to a subdivision of neurology, which is neuropsychology and behavioral neurology that work on clinical problems of cognition and/or behavior caused by brain injury or brain disease.
Among debates relating to neuropsychiatry, most of work agrees that mind and brain are not separable and neuropsychiatry could be more effective approach collaborating with neuropsychology, cognitive neuroscience, and neurosurgery in the field of psychiatry [1, 2, 3, 4] .
There is no doubt that these neurobiological approaches in psychiatry could help to develop new possible assessment and treatment using many tools (e.g., brain imaging, genetics, neurophysiology, neuropsychology, and neuro-psychopharmacology), but we should be cautious in focusing too much on discrete anatomical brain areas because it is hard to find unique brain areas associated with individual disorders.
Developmental Coordination Disorder (DCD) is
typically related to problems with almost any sensory or motor skills, such as abnormalities in postural control [5, 6] as well as in fine motor skills [7] . But the disability has also been related to perception, such as a deficit in the mapping of visual and proprioceptive information [8, 9] , difficulties in visuomotor integration [10] and abnormalities in the execution of movements without perceptual component [11] . These findings seem to suggest that DCD is a fairly generalized problem, affecting movement, as well as perception. Vision plays a critical role in our behavior, as well as the recognition of objects by providing us with information about the world. Second is to examine possible problems for visually guided action in this two-system framework which highlight the limitations of neurobiological approach in neuropsychiatry.
Numerous

Two visual systems:
The ventral and the dorsal streams
In the early eighties, Ungerleider and Mishkin [13] proposed, on the basis of studies in the macaque and PRR are specific for saccadic eye movements and reaching, respectively, [22] and AIP is specific for grasp planning [23] .
Neuroimaging studies (fMRI) on humans have shown a specific activation in a region of PPC.
Connolly, Andersen, and Goodale [24] found that neurons in a region located along the medial surface of the PPC responded preferentially during delayed-reach trials in which the subject planned to point to a specific location as opposed to delayed-saccade trials in which the subject planned to make a saccade to that same location. Culham et al. [24] found that AIP is activated during grasping objects which requires to preshape the hand as compared to reaching which does not require preshaping or 2D images of objects for which grasping is not required.
An area in the caudal part of the intraparietal sulcus (area cIPS) also has been shown to have a role in the dorsal stream in object-directed action [26] . It is easy to 3. Possible problems for visually-guided action in the two-system framework Numerous studies have supported the two visual systems theory in which the ventral system is independent from the dorsal system. In sum, the ventral system is involved primarily in object recognition using visual information of an object's features, such as size, orientation and shape, whereas the dorsal system involved primarily in the control and guidance of visuomotor behavior using these same object features.
The visual information of object features is transformed into different streams and extracted differently depending on purpose of the performance, recognition or visuomotor behavior. Judgment of 3-D shape is relevant to the ventral system according to the two visual systems theory.
However, object shape as well as size, orientation, and location of an object is important to control and guide visuomotor behavior such as grasping movements. For example, when we successfully grasp an object we need to know the location to place the finger at appropriate points on the back of an object.
According to two visual systems theorists, the visual information about object shape is analyzed independently for grasping in the dorsal system and for identification (i.e., recognition) in the ventral system [29] .
While patient DF with damage to the ventral stream had no difficulty in grasping the object by placing fingers at appropriate points on the object's surface, patient RV with damage to the dorsal stream had trouble [17] .
Although it sounds reasonable and persuasive to claim that the visual information about object shape is separately transformed in different systems for different usage, whether the dorsal stream is fully independent from the ventral stream is still in debate.
According to the two visual systems theory, different visual streams extract visual information differently and different information is used for recognition of objects and guidance of visuomotor behavior. However, is the ventral stream really separated from the dorsal stream? Some questions arise from the studies supporting the two visual systems theory.
Is dorsal stream automatic & voluntary motor control?
It has been claimed that the dorsal stream is related to automatic and voluntary motor control [30] . A patient with damage to the dorsal stream, AT, had a difficulty in reaching to a target but her performance improved when her responding was delayed for 5 seconds [31] . In Norman et al. [41] investigated whether participants are able to compare naturally shaped 3-D objects (e.g., bell pepper) using their senses of vision and touch.
They asked the subjects to actively touch or haptically explore all around the object for a given time, then the subjects judged which one out of 12 objects matched with the object they touched. It has been found that haptic exploration but not visual exploration also produced activation in the lateral occipital cortex (MO), the inferior temporal gyrus [26] and in the lateral occipital complex (LOC) [42] . We can recognize the 3-D object shape from haptic information just like from visual information. Also, the motion of the hand for haptic exploration of object shape produces object recognition just like the motion of the head or body for visual exploration of object shape does. Thus, perception needs action. Again, if perception and action interact with each other, could there be a clear distinction between the ventral and dorsal system?
DCD and the two visual systems theory
Although researchers have tried to find the linkage between brain structure and movement deficits in DCD, it is still not straightforward. Nevertheless, some evidence suggests that parietal region is involved in motor performance such as visuospatial processes during motor skill learning [43, 44, 45] . For instance, de Olivia and Wann [43] found that DCD group moved significantly slower and was more variable than the control group when they were asked to perform a steering motor task where the visual information was 
